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(57) [Abstract] 

[Object] To reduce the load of accounting operation of a cashier by dispensing 
with calculation of a deposit amount and its insertion operation, not to mention 
a change payment operation. 

10 [Configuration] The apparatus includes a money accommodation section, 
money insert/discharge openings, and a money selection section. A total 
inserted amount is obtained from the type and the number of note or coin that 
is inserted to the current insertion opening during one transaction, and is 
stored into a deposit amount memory. The content of a sales amount 

1 5 memory is compared with the content of a deposit amount memory. When 
the content of the sales amount memory is larger than the content of the 
deposit amount memory, a difference amount is notified to a customer as a 
deficit amount. When it is determined that the content of the sales amount 
memory is smaller than the content of the deposit amount memory as a result 

20 of the comparison after entering a registration closing key, this difference 

amount is notified to the customer as a change, and money corresponding to 
the change amount is automatically discharged from the money discharge 
opening. 

[Scope of Claim for Patent] 
25 [Claim 1] A product sales data processing apparatus that has a total 
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amount memory that stores a total amount of products processed for a sales 
registration in one transaction, and a deposit amount memory that stores a 
deposit amount from a customer, and that calculates a change from the 
content of the selling amount memory and the content of the deposit amount 
memory in response to an input of a registration closing key for one transaction, 
the product sales data processing apparatus comprising: 

a money accommodation section that accommodates money by type 
of amount; 

a money insertion opening and a money discharge opening; 

a money selection section that selects money inserted to the money 
insertion opening by type of money, and accommodates the money into the 
money accommodation section; 

an inserted amount memory that recognizes a money type and a 
number of note or coin that is inserted to the money insertion opening during 
one transaction, obtains a total inserted amount, and stores the total input 
amount into the deposit amount memory; 

an amount comparing unit that compares the content of the sales 
amount memory with the content of the deposit amount memory; 

a deficit amount notification unit that notifies a customer about a 
difference amount as a deficit amount when the content of the sales amount 
memory is larger than the content of the deposit amount memory as a result of 
the comparison by the comparing unit; and 

a change processing unit that notifies the customer about a difference 
amount as a change when it is determined that the content of the sales amount 
memory is smaller than the content of the deposit amount memory as a result 
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of the comparison by the comparing unit after the registration closing key is 
entered, and that automatically discharges money corresponding to the 
change amount from the money discharge opening. 
[Detailed Description of the Invention] 
5 [0001] 

[Field of the Invention] The present invention relates to a product sales data 
processing apparatus that is utilized for terminals such as an electronic cash 
register, and a POS (point of sales information management) system. 
[0002] 

1 0 [Prior Art] A POS system has an upper host device connected to a 

plurality of POS terminals to register product sales data via a transmission path 
thereby enabling the host device to integrally manage each POS terminal. 
This POS system is widely utilized at mass merchandising stores such as 
supermarkets. 

15 [0003] Conventionally, a product sales registration operation using this POS 
terminal is carried out as follows. A sales assistant as a cashier who operates 
the POS terminal inputs a code of a product that a customer buys, by using an 
input device such as a barcode scanner or a keyboard. Then, product data 
(product name, unit price, etc.) corresponding to this product code is read out 

20 from a product data file. Product sales data such as a number of sales items 
and sales amount is obtained based on this product data, and the sales is 
registered. At the same time, the sales amount is added to the content of a 
total amount memory. Specification data (product name, unit price, a number 
of sales items, sales amount, and the like) of the product of which sales is 

25 registered is displayed on a display unit. A printer prints on a receipt sheet. 
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The content of the total amount memory is cleared in response to a first 
product registration of one customer. 

[0004] When the registration of the sales of all products that one customer 
purchases is completed, the total amount of all the products that this customer 
5 purchases is stored into the total amount memory. As this total amount is 
displayed on the display unit, the customer pays the amount that matches this 
total amount. 

[0005] When the customer pays the amount in cash, the cashier operates a 
numeric key on the keyboard to insert a deposit amount from the customer, 

10 and enters a registration closing key thereby declaring an end of the 

registration of one transaction. Then, a change calculation is carried out to 
subtract the total amount from the deposit amount. The calculated change 
amount is displayed on the display unit, and a receipt is issued. As a drawer 
to accommodate cash by type of money is automatically opened, the cashier 

15 accommodates the money received from the customer into the drawer by type 
of money, and prepares money corresponding to the change amount from the 
drawer and pays the change to the customer together with the receipt. 
[0006] When the deposit amount is less than the total amount, the entering of 
the registration closing key becomes an error, and the numeric key of the 

20 deposit amount and the registration closing key must be entered again. 

[0007] The cashier completes the accounting operation including the money 
transfer, and ends the product sales registration operation with the customer. 
[0008] An automatic change paying machine is available as a device for 
improving the work efficiency of the accounting operation in this product sales 

25 registration operation. This automatic change paying machine automatically 
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outputs coin corresponding to the change amount based on a command from a 
connected POS terminal (electronic cash register), and can automatically sort 
and accommodate the coin received from the customer and can recycle the 
coin as change. 

5 [0009] When this automatic changer is used, it is not necessary to prepare 
change coin to pay it to the customer. Therefore, the load of the cashier in the 
accounting operation can be partially reduced. 
[0010] 

[Problems to be Solved by the Invention] However, even when the 
10 above automatic changer is used, the cashier must count the money received 
from the customer and calculate the deposit amount, and enter the numeric 
key. An error easily occurs in the counting of the deposit amount and the 
entering of the numeric key. Therefore, the effect of reducing the load of the 
cashier in the accounting operation is not sufficient. 
15 [0011] It is, therefore, an object of the present invention to provide a product 
sales data processing apparatus that can dispense with the calculation of the 
deposit amount and the input work not to mention the change payment 
operation, substantially reduce the work load of the cashier in the accounting 
operation, can reduce the time for the accounting operation, and further more 
20 increase the efficiency of the total product sales registration operation. 
[0012] 

[Means to Solve the Problems] The present invention provides a product sales 
data processing apparatus that has a total amount memory that stores a total 
amount of products processed for a sales registration in one transaction, and a 
25 deposit amount memory that stores a deposit amount from a customer, and 
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that calculates a change from the content of the selling amount memory and 
the content of the deposit amount memory in response to an input of a 
registration closing key for one transaction, the product sales data processing 
apparatus comprising: a money accommodation section that accommodates 
5 money by the type of money; a money insertion opening and a money 

discharge opening; a money selection section that selects money inserted to 
the money insertion opening by type of money, and accommodates the money 
into the money accommodation section; an inserted amount memory that 
recognizes a money type and a number of note or coin that is inserted to the 

10 money insertion opening during one transaction, obtains a total inserted 

amount, and stores the total inserted amount into the deposit amount memory; 
an amount comparing unit that compares the content of the sales amount 
memory with the content of the deposit amount memory; a deficit amount 
notification unit that notifies a customer about a difference amount as a deficit 

1 5 amount when the content of the sales amount memory is larger than the 
content of the deposit amount memory as a result of the comparison by the 
comparing unit; and a change processing unit that notifies the customer about 
a difference amount as a change when it is determined that the content of the 
sales amount memory is smaller than the content of the deposit amount 

20 memory as a result of the comparison by the comparing unit after the 

registration closing key is entered, and that automatically discharges money 
corresponding to the change amount from the money discharge opening. 
[0013] 

[Operation] According to the present invention having the above 
25 configuration, the cashier registers the sales of the product that one customer 
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purchases, and enters the registration closing key upon completing the sales 
registration. The cashier inserts the money (bank note or coin) received from 
the customer into the money insertion opening. The customer may insert the 
money by himself or herself. The money selection section selects the money 
5 inserted to the money insertion opening, and accommodates the money into 
the money accommodation section. The total inserted amount is calculated 
based on the type of the inserted money and the number of the note or coin, 
and this total inserted amount is stored into the deposit amount memory. The 
sales amount memory stores the total amount of the product that the customer 
10 purchases. 

[0014] Then, the content of the sales amount memory is compared with the 
content of the deposit amount memory. When it is determined that the 
content of the sales amount memory is smaller than the content of the deposit 
amount memory as a result of the comparison, this difference amount is 

1 5 notified to the customer as a change, and money corresponding to the change 
amount is automatically discharged from the money discharge opening. 
[001 5] On the other hand, when the content of the sales amount memory is 
larger than the content of the deposit amount memory as a result of the 
comparison, the difference amount is notified to the customer as a deficit 

20 amount. Therefore, the money corresponding to the deficit amount is inserted 
to the money insertion opening again. Then, the total inserted amount is 
added to the content of the deposit amount memory. When it is determined 
that the content of the sales amount memory is smaller than the content of the 
deposit amount memory as a result of the comparison between the content of 

25 the sales amount memory and the content of the deposit amount memory, this 
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difference amount is notified to the customer as a change, and money 
corresponding to the change amount is automatically discharged from the 
money discharge opening. 

[0016] Therefore, the work of counting the money received from the customer 
5 as the payment thereby calculating the deposit amount, the work of numerically 
inserting the deposit amount, and the work of preparing the money 
corresponding to the change amount and paying the change to the customer 
are all automatically carried out. 
[0017] 

10 [Embodiments] One embodiment of the present invention that is applied to a 
POS terminal will be explained below with reference to the drawings. It is 
assumed that the embodiment is applied in Japan, that three types of bank 
notes are used including ten thousand yen note, five thousand yen note, and 
one thousand yen note, and that six types of coin are used including five 

15 hundred yen coin, one hundred yen coin, fifty yen coin, ten yen coin, five yen 
coin, and one yen coin. 

[0018] Fig. 1 is a perspective view of an external configuration of the POS 

terminal according to this embodiment. This POS terminal has a terminal unit 

6 and an automatic money accommodation/discharge unit 7 integrated 
20 together. The terminal unit 6 is mounted with a keyboard 1 , a cashier display 

unit 2, a customer display unit 3, a printer 4, a bar code scanner 5, and the like. 

The automatic money accommodation/discharge unit 7 has a function of 

accommodating deposit amount and paying a change. 

[0019] The keyboard 1 consists of a PLU keyboard 1a and a functional 
25 keyboard 1b. The PLU keyboard 1a has a plurality of PLU (price look up) 



keys to which product codes are preset to respective products. The functional 
keyboard 1b has numeric keys, a sub-total key, a registration closing key, a 
clear key, a cancel key, and a discount key. 

[0020] The cashier display unit 2 electronically displays names of products of 
5 which sales are registered in one transaction, sales amount, a total amount, a 
deposit amount, a change amount, and a message to the cashier. The 
customer display unit 3 electronically displays names of products of which 
sales are registered in one transaction, sales amount, a total amount, a deposit 
amount, a change amount, and a message to the customer. 

10 [0021] The printer 4 prints the product sales data and the total data onto a roll 
of receipt sheet and journal sheet, and is accommodated in the terminal unit 6a. 
The receipt sheet printed with data is discharged from a receipt issue opening 
4a to the outside of the unit. The journal sheet is wound up inside. 
[0022] The bar code scanner 5 optically reads the bar code (product code) 

15 attached to the product. 

[0023] A mode switch 8 for selectively switching various kinds of modes such 
as "registration", "inspection", "adjustment", and "setting" is provided on the 
keyboard 1 . For example the "registration" is the following operation mode. 
A product data file is searched using a product code input according to a bar 

20 code scanning operation by the bar code scanner 5 or according to a key 
operation of the PLU keyboard 1a to obtain product data including names of 
the products sold, unit prices, and the like. Product sales data such as the 
number of sales items and the sales amount are obtained based on the 
product data, and the sales is registered into the registration memory. At the 

25 same time, in response to the entering of the registration closing key that 
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declares the end of the registration of one transaction, the receipt of the 
products of which sales is registered in this transaction is issued. 
[0024] The "inspection" mode is an operation mode of outputting a report of 
the content of the registration memory in which the sales is registered in the 
5 "registration" mode. The "adjustment" mode is an operation mode of 
outputting a report of the content of the registration memory like in the 
"inspection" mode, and then clearing the registration mode. The "setting" 
mode is an operation mode of setting data necessary to execute the various 
modes such as the "registration", "inspection", and "adjustment" into the 

10 memory in advance. 

[0025] In front of the automatic money accommodation/discharge unit 7, a 
bank note insertion/discharge opening 9 that is used to insert and discharge 
bank notes is provided as a money insertion opening and a money discharge 
opening, and a coin insertion/discharge opening 10 that is used to inserted and 

15 discharge coins is also formed with an opening/closing door. 

[0026] Fig. 2 is a block diagram illustrating a configuration of a control circuit 
of the POS terminal. The terminal unit 6 has a CPU (central processing unit) 
that functions as a main control section, a ROM (read only memory) 12 that 
stores in advance fixed data such as program data that the CPU 11 executes, 

20 and a RAM (random access memory) 13 in which various kinds of memory 
areas are formed such as a product data table in which product data including 
a product name and a unit price is set corresponding to the product code of 
each product, a registration memory for registering the product sales data, a 
total amount memory M1 that stores the total amount of products of which 

25 sales is registered in one transaction, and a deposit amount memory M2 that 
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stores the deposit amount from the customer. 

[0027] The terminal unit 6 also has an input and output circuit section 
including a transmission control circuit 14 that controls the data transmission 
carried out with the upper host device through the transmission path, a 
5 keyboard circuit 1 5 that takes in a key signal transmitted from the keyboard 1 5, 
an I/O port 16 to which a signal is input from the mode switch 8, a scanner 
control circuit 17 that takes in a bar code data signal read by the bar code 
scanner 5, a display control circuit 18 that drive controls the display units 2 and 
3 to display characters, numerals, and the like corresponding to the display 

10 data, a printer control circuit 19 that controls the printer 4 in data printing onto 
the receipt sheet and the journal sheet, and an interface (l/F) circuit 20 that 
transmits signals with the automatic money accommodation/discharge unit 7. 
[0028] The CPU 11, the ROM 12, and the RAM 13 are electrically connected 
to each of the input and output circuit section (the transmission control circuit 

15 14, the keyboard circuit 15, the I/O port 16, the scanner control circuit 17, the 
display control circuit 18, the printer control circuit 19, and the interface circuit 
20) via a bus line 21. 

[0029] The automatic money accommodation/discharge unit 7 includes a coin 
selection mechanism 22 that selects the coin inserted to the coin 

20 insertion/discharge opening 10 by type of coin, a coin accommodation section 
23 that accommodates the coin selected by the coin selection mechanism 22 
by type of coin, a coin recognition circuit 24 that calculates the total amount of 
the inserted coins based on the type of the coin selected according to the type 
of coin by the coin selection mechanism 22 and the number of coins, and that 

25 transmits the total amount data to the interface circuit 20, and a coin discharge 
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command circuit 25 that selects a required number of coins accommodated in 
the coin accommodation section 23 following change coin data from the 
interface circuit 20, and that makes the selected coin be discharged from the 
coin insertion /discharge opening 10. 

[0030] Further, the automatic money accommodation/discharge unit 7 
includes a bank note selection mechanism 26 that selects the bank note 
inserted to the bank note insertion /discharge opening 9 by type of note, a bank 
note accommodation section 27 that accommodates the bank note selected by 
the bank note selection mechanism 26 by type of note, a bank note recognition 
circuit 28 that calculates the total amount of the inserted bank notes based on 
the type of the bank note selected according to the type of bank note by the 
bank note selection mechanism 26 and the number of bank notes, and that 
transmits the total amount data to the interface circuit 20, and a bank note 
discharge command circuit 29 that selects a required number of bank notes 
accommodated in the bank note accommodation section 27 following change 
bank note data from the interface circuit 20, and that makes the selected bank 
note be discharged from the bank note insertion/discharge opening 9. 
[0031] In a state that the mode switch 8 selects the "registration" mode, the 
CPU 11 of the terminal unit 6 is programmed to execute particularly each 
processing shown in a flowchart illustrated in Fig. 3. 

[0032] At ST (step) 1 , the bar code scanner 5 scans the bar code or the key is 
entered on the PLU keyboard 1a thereby inputting a product code and 
registering the product that the customer purchases. At ST2, it is decided 
whether this product registration is a first product registration in one transaction, 
based on a state of a registration flag stored in the RAM 13. When the 
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registration flag is reset, the flag is set, as this is the first registration. At the 
same time, the total amount area M1 and the deposit amount area M2 are 
cleared. When the registration flag is already set, the memory is not cleared, 
as the registration is a second item registration or subsequent registration. 
5 [0033] Thereafter, the product data file is searched using the input product 
code thereby obtaining the product data including the product names of the 
products sold, the unit prices, and the like. Product sales data such as the 
number of sales items and the sales amount are obtained based on the 
product data, and the sales is registered into the registration memory. When 
10 the sales amount is added to the total amount area M1 , the process returns to 
the decision processing at ST1 . 

[0034] At ST3, an insertion interruption of coin or bank note is detected 
through the interface circuit 20 in a state that the product registration is not 
carried out at ST1 . At ST4, when coin is inserted the total amount data given 

1 5 from the coin insertion recognition circuit 24 is added to the deposit amount 
memory M2, and when bank note is inserted, the total amount data given from 
the bank note insertion recognition circuit 26 is added to the deposit amount 
memory M2 (inserted amount memory). Thereafter, the process returns to 
the decision processing at ST1 . 

20 [0035] In a state that the product registration is not carried out at ST1 and a 
coin insertion interruption is not carried out at ST3, when the entering of the 
registration closing key on the function keyboard 1b is detected at ST5, a 
closing key processing shown in detail in Fig. 4 is executed. 
[0036] In other words, as the registration flag is set, it is decided that a product 

25 registration in one transaction ended. Then, content A in the total amount 
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memory M1 is compared with content B in the deposit amount memory M2, 
and a difference amount G is calculated (amount comparing unit). 
[0037] As a result of the comparison, when the content A in the total amount 
area M1 is larger than the content B in the deposit amount area M2, a 
5 difference amount -C is displayed as a deficit amount, together with the sales 
amount A and the deposit amount B, on the cashier display unit 2 and the 
customer display unit 3. The deficit amount -C is notified to the cashier and 
the customer (deficit amount notification unit). Thereafter, the process returns 
to the decision processing at ST1. 

10 [0038] On the other hand, as a result of the comparison between the content 
A in the total amount area M1 and the content B in the deposit amount area M2, 
when the content in the total amount area M1 is less than the content in the 
deposit amount area M2, a difference amount C is displayed as a change 
amount, together with the sales amount A and the deposit amount B, on the 

15 cashier display unit 2 and the customer display unit 3. The change amount C 
is notified to the cashier and the customer. 

[0039] When a change amount C is larger than 0 yen, that is, when the 
change payment is necessary, a combination of types of money in a minimum 
number of note and coin that is necessary to pay the change amount C is 
20 calculated in the process described later. Based on a result of this calculation, 
change coin data and change bank note data are prepared, and are 
transmitted from the interface circuit 20 to the coin discharge command circuit 
25 and the bank note discharge command circuit 29 respectively (change 
processing unit). 

25 [0040] Thereafter, the receipt on which the printer 4 prints the specification 
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data and the total amount of product sales registered in one transaction, and 
the registration closing data of the deposit amount and the change amount, is 
discharged from the receipt issue opening 4a. Then, the registration flag is 
reset, and this closing key processing ends. 
5 [0041] The calculation process of obtaining a combination of types of money 
in a minimum number of note and coin that is necessary to pay the change 
amount C will be explained with reference to Fig. 5. In this drawing, x and a to 
h denote register memories that are formed on a RAM 1 3. Prior to the starting 
of this processing, the change amount C is set to the register x. Data "0" is 

1 0 set to each of the registers a to h. 

[0042] In this state, the processing is started. First, it is decided whether the 
content of the register x is equal to or larger than 5000 as a maximum unit of 
bank note that can be used as a change. When the content is equal to or 
larger than 5000, 5000 is subtracted from the content of the register x, and 

15 data "1" is set to the register a that indicates a number of 5000 yen bank note. 
When the content is less than 5000, the above processing is not carried out. 
[0043] Next, it is decided whether the content of the register x is equal to or 
larger than 1000 as the next bank note unit. When the content of the register 
x is equal to or larger than 1000, 1000 is subtracted from the content of the 

20 register x, and data "1" is set to the register b that indicates a number of 1000 
yen bank note. Thereafter, this processing is repeated until when the content 
of the register x becomes less than 1000. When the content of the register x 
is less than 1000, the process proceeds to the next step. 
[0044] Next, it is decided whether the content of the register x is equal to or 

25 lager than 500 as a maximum unit of coin that can be used as a change. 
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When the content of the register x is equal to or larger than 500, 500 is 
subtracted from the content of the register x, and data "1" is set to the register c 
that indicates a number of 500 yen coin. When the content is less than 500, 
the above processing is not carried out. 
5 [0045] Next, it is decided whether the content of the register x is equal to or 
larger than 1 00 as the next coin unit. When the content of the register x is 
equal to or larger than 1 00, 1 00 is subtracted from the content of the register x, 
and data "1" is added to the register d that indicates a number of 100 yen coin. 
Thereafter, this processing is repeated until when the content of the register x 
1 0 becomes less than 1 00. When the content of the register x is less than 1 00, 
the process proceeds to the next step. 

[0046] Next, it is decided whether the content of the register x is equal to or 
lager than 50 as the next coin unit. When the content of the register x is equal 
to or larger than 50, 50 is subtracted from the content of the register x, and 

1 5 data "1 " is set to the register e that indicates a number of 50 yen coin. When 
the content is less than 50, the above processing is not carried out. 
[0047] Next, it is decided whether the content of the register x is equal to or 
larger than 1 0 as the next coin unit. When the content of the register x is 
equal to or larger than 10, 10 is subtracted from the content of the register x, 

20 and data "V is added to the register f that indicates a number of 10 yen coin. 
Thereafter, this processing is repeated until when the content of the register x 
becomes less than 10. When the content of the register x is less than 10, the 
process proceeds to the next step. 

[0048] Next, it is decided whether the content of the register x is equal to or 
25 lager than 5 as the next coin unit. When the content of the register x is equal 
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to or larger than 5, 5 is subtracted from the content of the register x, and data 
"1" is set to the register g that indicates a number of 5 yen coin. When the 
content is less than 5, the above processing is not carried out. 
[0049] Thereafter, the content of the register x is set to the register g that 
5 indicates a number of one yen coin, being the smallest coin, and this 
calculation ends. 

[0050] Then, the change bank note data is prepared based on the content of 
the register a and the content of the register b, and the change coin data is 
prepared based on the content of the registers c to h. These change data are 

10 sent from the interface circuit 20 to the coin discharge command circuit 25 and 
the bank note discharge command circuit 29 respectively. 
[0051] In this POS terminal 1 having the above configuration according to the 
present embodiment, the bar code scanner 5 or the PLU keyboard 1a is 
operated to register the first product in one transaction. Then, the total 

15 amount memory M1 and the deposit amount memory M2 are once cleared, 
and then, the sales amount of the registered product is stored into the total 
amount memory M1. Next, when a second and subsequent product items in 
this transaction are registered, the sales amount of each registered product is 
added to the total amount memory M1 . Accordingly, the total amount memory 

20 M1 stores the total amount of the products purchased in one transaction. 
[0052] On the other hand, when bank note is inserted to the bank note 
insertion/discharge opening 9, the bank note selection mechanism 26 selects 
the inserted bank note by the type of note, and accommodates the inserted 
bank note into the bank note accommodation section 27. The bank note 

25 recognition circuit 28 calculates the total amount of the inserted bank notes 
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based on the type of the bank note and the number of the bank notes. The 
money insertion interruption including the total inserted amount data is given to 
the CPU 11 through the interface circuit 20. Accordingly, the total amount 
data of the bank note inserted to the bank note insertion/discharge opening 9 is 
5 added to the deposit amount memory M2. 

[0053] Similarly, when coin is inserted to the coin insertion/discharge opening 
10, the coin selection mechanism 22 selects the inserted coin by the type of 
coin, and accommodates the inserted coin into the coin accommodation 
section 23. The coin recognition circuit 24 calculates the total amount of the 

10 inserted coin based on the type of inserted coin and the number of the coins. 
The money insertion interruption including the total inserted amount data is 
given to the CPU 11 through the interface circuit 20. Accordingly, the total 
amount data of the coin inserted to the coin insertion/discharge opening 10 is 
added to the deposit amount memory M2. 

1 5 [0054] Accordingly, the deposit amount memory M2 stores the total amount of 
bank notes and coins that are inserted to the bank note insertion/discharge 
opening 9 and the coin insertion/discharge opening 10 during one transaction. 
[0055] Thereafter, when the registration closing key is entered thereby 
declaring the end of the registration in one transaction, the total amount A in 

20 the total amount memory M1 is compared with the deposit amount B in the 

deposit amount memory M2. When the deposit amount B is equal to or larger 
than the total amount A, the payment is carried out normally. Therefore, the 
change amount C as the difference between the deposit amount B and the 
total amount A is displayed on the cashier display unit 2 and the customer 

25 display unit 3 respectively. 
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[0056] When the change amount is larger than 0 yen, a combination of types 
of money in a minimum number of note and coin that is necessary to pay the 
change amount C is calculated. Based on a result of this calculation, change 
coin data and change discharge data are transmitted from the interface circuit 
5 20 to the coin discharge command circuit 25 and the bank note discharge 
command circuit 29 respectively. 

[0057] With this arrangement, the amount of money corresponding to the 
change amount C is automatically discharged from the bank note 
insertion/discharge opening 9 and the coin insertion/discharge opening 10, out 
1 0 of the money stored by type of money in the bank note accommodation section 
27 and the coin accommodation section 23 respectively. The receipt is also 
discharged from the receipt issue opening 4a. 

[0058] On the other hand, when the deposit amount B is less than the total 
amount A as a result of the comparison between the total amount A in the total 

1 5 amount memory M1 and the deposit amount B in the deposit amount memory 
M2, the deficit amount -C as the difference amount is displayed on the cashier 
display unit 2 and the customer display unit 3. 
[0059] Thereafter, when money is inserted to the bank note 
insertion/discharge opening 9 and the coin insertion/discharge opening 10 

20 again, the total amount data of the inserted money is added to the deposit 
amount memory M2. When the deposit amount B in the deposit amount 
memory M2 becomes equal to or larger than the total amount A in the total 
amount memory M1 and when the registration closing key is entered, the 
change amount C is calculated and displayed. At the same time, the amount 

25 of money corresponding to the change amount C is automatically discharged. 
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The receipt is also issued. 

[0060] For example, assume that a customer makes shopping of 3090 yen 
including tax, and pays by using three 1000 yen bank notes. The cashier 
inserts the money into the bank note insertion/discharge opening 9, and enters 
5 the closing key. Then, the cashier display unit 2 and the customer display unit 
3 display message information 61 that indicates a payment shortage of 90 yen 
as illustrated in Fig. 6(a). 

[0061] The customer pays another 1000 yen in bank note, and the cashier 
inserts the money into the bank note insertion/discharge opening 9 and enters 

10 the closing key. Then, the cashier display unit 2 and the customer display unit 
3 display information 62 that indicates a change amount of 910 yen as 
illustrated in Fig. 6(b). At the same time, one 500 yen coin, four 1 00 yen coins, 
and one 10 yen coin are discharged from the coin insertion/discharge opening 
1 0. The change is delivered to the customer together with the receipt. Fig. 6 

1 5 illustrates only examples of a display screen of the customer display unit 3. 
[0062] The cashier completes the accounting operation including the money 
transaction, and ends the product sales registration operation with the 
customer. 

[0063] As explained above, according to the present embodiment, out of the 
20 money that the customer pays for the purchasing of products, bank note is 

inserted to the bank note insertion/discharge opening 9 and coin is inserted to 
the coin insertion/discharge opening 10 respectively. Only based on this 
operation, the total inserted amount, that is, the deposit amount, is stored into 
the deposit amount memory M2. Therefore, the cashier can dispense with 
25 the calculation of the deposit amount and the numerical input. As a result, a 

20 



count error of the deposit amount or a numerical input error can be avoided. 
As the change can be paid automatically, the cashier's work load of the 
accounting operation can be reduced substantially. 

[0064] Further, as the calculation of the deposit amount and the numerical 
5 input work can be omitted, the time required for the accounting operation can 
be reduced. Furthermore, the total efficiency of the product sales registration 
operation can be improved. 

[0065] Further, the POS terminal according to the present embodiment has 
the automatic money accommodation/discharge unit 7, and cash is all 

1 0 accommodated into this unit. The content cannot be easily taken out unless a 
window formed at the back side of the unit is opened with a key or the like. 
Therefore, the robbing of the cash from this POS terminal is impossible, unlike 
the conventional POS terminal having a drawer. Consequently, there is an 
excellent effect in crime-prevention as well. 

15 [0066] In the above embodiment, the POS terminal unit 6 and the automatic 
money accommodation/discharge unit 7 are integrated together. However, 
these units can be separated, and may be so configured to enable the 
customer himself or herself to insert money for the payment and receive a 
change. A money insertion opening and a money discharge opening for bank 

20 note and coin may be provided separately. 

[0067] In the above embodiment, the content of the total amount memory M1 
is compared with the content of the deposit amount memory M2 only after 
entering the closing key. However, the comparison may be carried out each 
time when product registration is carried out. When the deposit amount is in 

25 deficit, the deficit amount may be notified to the customer. When this 
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configuration is employed in a system that has the POS terminal unit 6 and the 
automatic money accommodation/discharge unit 7 as separate units, the 
customer can insert suitable amount of money at the time of starting the 
registration and thereafter insert additional money when there is a deficit 
amount. 

[0068] Based on this operation, in most of the transactions, the insertion of 
money after the last product registration becomes unnecessary. Therefore, it 
is possible to reduce time from the last product registration to the entering of 
the registration closing key. 

[0069] It is needless to mention that various modifications of the embodiments 
can be made within a range not deviating from the gist of the present invention. 
[0070] 

[Effects of the Invention] As described in detail above, according to the 

present invention, the total amount of money inserted to the money insertion 
opening is automatically calculated as a deposit amount. The deposit amount 
is compared with the total amount in one transaction. When the deposit 
amount is equal to or larger than the total amount, the difference amount is 
automatically paid as the change amount. Therefore, not only the change 
payment operation but also the calculation of the deposit amount and its 
insertion work become unnecessary. The cashier's work load of the 
accounting operation can be reduced substantially. The time required for the 
accounting operation can be reduced. Further, the product sales data 
processing apparatus that can improve the efficiency of the product sales 
registration operation can be provided. 
[Brief Description of the Drawings] 
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[Fig. 1] Fig. 1 is a perspective view of a POS terminal according to one 
embodiment of the present invention. 

[Fig. 2] Fig. 2 is a block diagram of a configuration of a control circuit of the 
POS terminal according to the same embodiment. 
5 [Fig. 3] Fig. 3 is a flowchart of a main portion of a registration operation 

processing that a CPU of the POS terminal executes according to the present 
embodiment. 

[Fig. 4] Fig. 4 is a flowchart that illustrates details of a closing key processing 
illustrated in Fig. 3. 

10 [Fig. 5] Fig. 5 is a flowchart that illustrates a money type combination 

calculation procedure corresponding to a change amount illustrated in Fig. 4. 

[Fig. 6] Fig. 6 is a top plan view of one example of a customer display screen 

according to the same embodiment. 

[Description of Sings] 
15 1 ... Keyboard 

2 ... Cashier display unit 

3 ... Customer display unit 

4 ... Printer 

5 ... Bar code scanner 
20 6 ... Terminal unit 

7 ... Automatic money accommodation/discharge unit 

9 ... Bank note accommodation/discharge opening 

10 ... Coin accommodation discharge opening 

11 ... CPU (Central processing unit) 
25 20 ... Interface circuit 
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22 ... Coin selection mechanism 

23 ... Coin accommodation section 

24 ... Coin recognition circuit 

25 ... Coin discharge command circuit 
5 26 ... Bank note selection mechanism 

27 ... Bank note accommodation section 

28 ... Bank note recognition circuit 

29 ... Bank note discharge command circuit 





M1 .. 


. Total amount memory 


1 n 


M2 .. 


. Deposit amount memory 




[Fig. 2] 
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Transmission control circuit 
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Keyboard circuit 
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I/O port 
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17 


Scanner control circuit 
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Display control circuit 
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Printer control circuit 
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Scanner 
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Display units 
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Printer 
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DanK note recognition circuit 
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Bank note discharge command circuit 
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Bank note insert/discharge opening 
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Bank note accommodation section 


[Fig. 3] 




Registration operation 


ST1 


Is there product registration? 


ST2 


First registration? 



Clear total amount area and deposit amount area 
Execute product sales registration 
Add sales amount to total amount area 

20 

ST3 Is there money insertion interruption? 

ST4 Add total amount of money inserted to deposit amount area 

ST5 Closing key entered? 
25 Closing key processing 

25 



[Fig. 4] 

Closing key processing 
Product registered? 
A <- Total amount area 
5 B <r- Deposit amount area 
Error 

Display total amount A, deposit amount B, and change amount C 
Display total amount A, deposit amount B, and deficit amount -C 
Calculate combination of types of money corresponding to change amount C 
10 Send change discharge command 
Issue receipt 
End 

[Fig. 5] 
15 Start 
End 

[Fig. 6] 
(a) 

20 Product name 
Unit price 
Quantity 
Amount 

25 Tax 
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Total 
Deposit 

Payment is 90 yen short 

5 

(b) 

Product name 
Unit price 
Quantity 
10 Amount 

Tax 
Total 
Deposit 
15 Change 

Thank you very much 
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